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IN THE CLAIMS 

Please cancel claims 1-32, 

Please amend claims 33-45 and 47-53 as follows: 

1.-32. (Cancelled). 

33. (Currently Amended) An electrical test circuit for testing integrated circuits, particularly 
dynamic AID converters, the electrical test circuit comprising: 

a first input configured for receiving a test signal of an integrated circuit; 

rirSeCOTldHtfip i-l 1 ; Hs OH^ib^tH^Btt-f — r©G61V r ltt^~Qr^01VtHH0l'"bi'^l'Val~ 

a third input configured to receive a normalized reference signal, particularly one that 
is formed to be synchronous with the test signal; 

a control device configured such that the-a deviation or the-an amplitude or the-a phase of 
the reference signal or of the test signal is or, respectively, are changed; 

a measuring device configured to generate a difference signal by subtracting the 
reference signal from the test signal; and 

an output for outputting the difference signal^ 

wherein (he control device comprises a control loop circuit which is provided for 
adapting the deviation of the tes t si gnal, the contro l loop circuit being configured in such a 
manner that a deviation-corrected test signal is generated in that the difference values between 

... <•••*. •< , ...t. ll .„..,<.l,..,.J .„•«»»! *.-.*■.•••< Hi! " «t«lt«IH(((p*IM»tHllHl *.« .„-*.-,-*.>• ■••••"»" ....»,., .•**«** *•««■.•»- 

the deviation of the test signal and of the reference signal are added together to aggregate 
difference value and in that the test signal is corrected bv addition with the ag&retiate difference 
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value. 

34. (Currently Amended) The electrical test circuit according to claim 33, eerapr+ses 
wherein the measuring device is configured to generate that at least one quality parameter from 



2 



Amendment and Response 

Applicant: Claus Dworski et al. 

Serial No.: 10/564,650 

Filed: August 7, 2006 

Docket No. : 1431.144.101 /FIN503PCT/US 

Title: ELECTRICAL CIRCUIT AND METHOD FOR TESTING ELECTRONIC COMPONENT 



the difference signalHhe <nt^ 



35. (Currently Amended) The electrical test circuit according to claim 34, e^wg 
wherein the quality parameters are the standard deviation of the test signal or the deviation of the 
test signal or the amplitude of the test signal. 

36. (Currently Amended) The electrical test circuit according to claim 33, eempnsiBg 
wherein the test signal, the reference signal, the difference signal and the-a.quality parameter or 
parameters are present in digital form. 

37. (Currently Amended) The electrical test circuit according to claim 33, eo mp risi n g 
wherein from the difference signal or from the quality parameter, the ajatio between the a_signal 
and the-a ...noise component of the test signal or the ratio between the signal and the noise or 
distortion component of the test signal or the ajotal unadjusted error of the test signal or the total 
adjusted error is calculated. 

38. (Currently Amended) The electrical test circuit of claim 33, compri si n g-wherein the 
control device comprises a control loop circuit which is provided for adapting the deviation of 
the test signal, the control loop circuit being configured in such a manner that a deviation- 
corrected test signal is generated in that the difference values between the deviation of the test 
signal and of the reference signal is-are added together and in that the test signal is corrected by 
addition with this aggregate difference value. 

39. (Currently Amended) An electrical test circuit for testing integrated circuits, particularly 
d ynamic A/D converters, the electrical lest circuit comprising; 

a first input configured for receiving a test signal of an integrated circuit: 

a third input configured to receive a normalized reference signal, particularly one lhat 
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is formed to be synchronous with the test sicmal: 

v« - ■ 

a control device configured such thai a deviation or an amplitude or a phase of 
the reference signal or of the test signal is or. respectively, are changed; 

• ..*♦*..»...,.„, ....« w ^ll<...l.>M....IM. ll .. >■■<>. Ml IHII •»■■! ■ ...4^,, ,.(**<<■<-**• ............ . . § •»•>■••"•• IIII»^IHMM IMI »f *■".»- - ■ ■ ■ 

a measuring device configured io generate a difference signal by subtracting the 
reference signal from the test signal; and 

an output for outputting the di fference signal; 

The-dk^tHFteal4es4~eiicuit a eeefdmg^OHrme-el^eteiffl 3 3 . c omp i4sing~wherein the control 
device comprises an amplitude correction circuit for matching the amplitude of the reference 
signal to the amplitude of the test signal, the amplitude correction circuit being configured in 
such a manner that an amplitude-corrected reference signal is generated in that the absolute value 
of the deviation-corrected test signal is determined and added together by the amplitude 
correction circuit to a aggregate absolute value of the deviation corrected test signal and in that 
the reference signal is corrected with the aggregate absolute value of the deviation-corrected test 
signal. 

40. (Currently Amended) An electrical test circui t for tes t i n g i n tegrat ed c ircuit s, particu la rl y 

dynamic A/D converters, the e lectrical test circui t co mprising: 

a first input configured for receiving a test signal of an integrated circuit: 

a third inptii configured to rec e ive a n orma lized ref er ence s ignal, particularly one thai 
is form ed to be syn chronou s with the lest si g nal: 

a control device configured such that a deviation or an amplitude or a phase of 
the reference signal or of the test signal is or, respectively, are changed; 

a measuring device configured to generate a difference signal by subtracting the 
reference si gnal from the test signal; and 

an output for outputting the difference signal The eleetrieaJ-^esf-eM^ 
eempfistttg wherein the control device comprises a phase displacement circuit, the phase 
displacement circuit being configured in such a manner that the phase of the reference signal is 
matched to the phase of the test signal. 
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41. (Currently Amended) The electrical test circuit according to claim 40, eempm+ng 
wherein the phase displacement circuit comprises a shift register, a decoder, at least one bus 
driver and at least one D-type flip flop. 

42. (Currently Amended) The electrical test circuit according to claim 40, eempmmg 
wherein the phase of the reference signal is displaced up to one half signal period by the phase 
displacement circuit. 

43. (Currently Amended) An electrical test circuit for testing integrated circuits, particularly 

^ J , ................ lll.lll •■■ *•■•.••-•-<■•••••..».-.»***■.•"• ■»M^ytB-'***1*" 'I" It H" U" ' • ->•<•..>■■■■••••• >•••• - ij Ill' t "■I"' M-V"""" 

dynamic A/P converters, the electrical test circuit comprising: 

a first input configured for receiving a test signal of an integrated circuit: 

a third input configured to receive a normalized reference signal particularly one that 

is formed to be synchronous with the test signal: 

H ♦ • t ^.nn. *■■«-«**■ l.-lltl*** > »»•■■<<<<*■» "•""» NfcV*- V' 

a control device configur ed such that a deviation or an amplitude or a phase of 
the reference signal or of the test signal is on respecti vely, are changed; 

a measuring: device configured to generate a difference signal bv sub tracting the 
reference sig nal from the test signal: and 
an output, for output ting the difference signal Tbe--e!eetw^ 

een^isH^wherein the-squares of the amounts of the-difference values between the~a_deviati on- 
corrected test signal and the an amplitude- and phase-corrected reference signal is are added 
together by the measuring device or the minimum and maximum values of the difference values 
between the deviation-corrected test signal and the amplitude- and phase-corrected reference 
signal is are stored by the measuring device. 

44. (Currently Amended) The electrical test circuit according to claim 43, comprising 
wherein the electrical test circuit is configured in such a manner that the~a standard deviation is 
calculated by the measuring device from the square of the amounts of the difference values 
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between the deviation-corrected test signal and the amplitude- and phase-corrected reference 
signal or from the minimum value of the difference values between the deviation-corrected test 
signal and the amplitude- and phase-corrected reference signal or from the maximum value of 
the difference values between the deviation-corrected test signal and the amplitude- and phase- 
corrected reference signal. 

45. (Currently Amended) The electrical test circuit according to claim 43, eempfisiflg 
wherein the electrical test circuit is configured in such a manner that the phase of the reference 
signal is adjusted in accordance with tfie-a_minimum of the standard deviation by the-aj)hase 
displacement circuit. 

46. (Withdrawn) An electrical phase displacement circuit for correcting the phase of a 
reference signal with respect to a test signal of an integrated circuit, the electrical phase 
displacement circuit comprising: 

a first input, for receiving a reference signal from a tester; 

a second input for receiving a clock pulse signal from a tester; 

at least one bus driver which is coupled to at least one D-type flip flop; 

the D-type flip flop or flip flops are provided for displacing the phase of the reference 

signal; 

a shift register and a selection element coupled to the shift register, particularly a 
decoder, which is formed in such a manner that in each case one bus driver is activated in 
dependence on the data stored in the shift register, 

a first output connected to the bus drivers, which is intended for sending out the 
phase-displaced reference signal; and 

a second output which is intended for sending out a control signal, 

47. (Currently Amended) An electrical circuit for the tolerance tube test of integrated 
circuits, particularly of dynamic A/D converters, the electrical circuit comprising: 
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an electrical test circuit as claimed in claim 3340; and 

an electrical phase displacement circuit configured such th a t the phase of the reference 
signal is adjusted in accordance with the minimum of the standard deviation; 

. as ekwvied nveto^ output of the electrical phase displacement circuit being 

connected to the third input of the electrical test circuit and ihe-a second output of the electrical 
phase displacement circuit being connected to the second input of the electrical test circuit. 

48. (Currently Amended) An integrated circuit comprising;, 
an electrical test circuit according claim ^-40; and w*fh 

an electrical phase displacement circuit configured such that the phase of the reference 

A m l m i nimum i r mm t^fgtn mi n i iii i iii i i imii i iii i i iiiiiii iiiiiiiiii i i i i iii i i mm i iinii niiiiiii iiiiii n gi i iii iii i i i n i ~* 

signal is adjusted in accordance with the mini mum of the standard deviatiori:e #ekwH-4->, 

49. (Currently Amended) A probe card for testing integrated circuits, the probe card 
comprising: 

an electrical test circuit according to claim 40; and 
an electrical phase displacement circuit o f claim 4 6 .comBiis, i ing; 

a first input for receiving a reference signal from a te ste r; 

a second input for receiving a clock pulse signal from a tester; 

al least one bus d ri ve r which is c ou pled to a i lea st one P-tvpe flip Hop: 

the D-tvpe flip flop or flip (lops are provided for displacing the phase of the 

reference 

signal; 

a shift register and a selection element coupled to the shift register, particularly a 
decoder, which is formed in such a manner that in each case one bus driver is activated in 
dependence on the data stored in the shift register. 

a first output connected to the bus drivers, which is intended for sending out the 
phase-displaced reference signal; and 

a second output which is intended for sending out a control signal. 
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50. (Currently Amended) A load board for receiving a probe card for testing integrated 
circuits or with one or more test sockets for testing integrated circuits or for connecting a handler 
to a tester of integrated circuits, the load board comprising: 

an electrical test circuit according to claim 33 40; and 
an electrical phase displacement circuit ^a^eei4i-f^t(^-aH-i^)C0itipri sing : 
0 fi rst input, for receivi ng a reference signal from a teste r: 
a second input for recei ving a clock pulse signal from a tester: 
at least, one bus driver whic h is co up l e d t o at leas t one D-type flip flop; 
the D-type flip flo p or flip flops a re provided for displacing the phase of the 
reference 

signal: 

a shift register and a selection element coupled to the shift register, particul.ar.ly_a 
decoder, which is formed in such a manner that in each case one bus d river is activated in 
dependence on the data stored in the shift register, 

a fir st output connected to the bus drivers, which is intended for sending out the 
phas e-disp laced reference signal: and 

a second output which is intended for sending out a control signal. 

5 1 . (Currently Amended) A tester with measuring sensors, particularly for currents and 
voltages, and with instruments for generating digital signals or data streams, the tester 
comprising: 

one electrical test circuit according to claim 33 40; and 

an electrical phase displacement circuit ef-e4aifn^ 

a first input, for receiving a reference signal from a tester; 

a second input for recei ving a clock pulse signal from a tester: 

at least one bus driver which is coupled to at least one D- ty pe flip flop: 
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the D-tvpe flip flop or flip flops are provided for displacing the phase of the 
reference 

signal: 

a shift register and a selection element coupled to the shift register, particularly a 
decoder, which is formed in such a manner that in each case one bus driver is activated in 
dependence -on the data stored in the shift register, 

a f i rst ou tput co nn ecte d t o th e bus driv ers, w hich is inten d ed for sendi n g out the 
phase-displaced reference signal : and 

a second o ut put which is intended for sending out a control si gnal. 

52. (Currently Amended) The tester according to claim 5 1 , e&npnsk^wherein a low-pass 
filter is provided which is configured in such a manner that the digital signal received by the 
low-pass filter or, respectively, the digital data stream received by the low-pass filter is converted 

* 

into an analog signal. 

53. (Currently Amended) A tester with measuring sensors, particularly for currents and 
voltages, and with instruments for generating analog signals, the tester comprising: 

an electrical test circuit according to claim 33-4Q: and 
an electrical phase displacement circuit aeeerdir^ 

a fust input: for receiving a reference sig nal from a tes ter; 

a second input for receiving a clock pulse signal from a tester; 

* ................ . , . L , f «n.|i(lf — . " «» |f"»t". ............. ...JJ^,^^»I......H......ILH«.t...unlun««. HI I .1. I m....»—H H'» «l 1 1 imiH.nH mMilllH«» tH HIIM Hl ll «m WIIW HIM HmMIIIMM mW Ml> 

at least one bus driver which is coupled to at least one D-tvpe flip flop: 
the D-tvpe flip flop or flip flops are provided for displacing the phase of the 
reference 

signal: 

a shift register and a selection element coupled to the shift register, particularly a 
decoder , which is f o rmed in su c h a manner that in each case one bus d river i s a ctiva ted i n 
dependence on the data stored in the shift register. 
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a first ou tput connected to the bus drivers, which is intende d f or sending out the 
phase-displace d re ference signal: and 

a s econd o utput which is intended for sending o ut a c on trol si g nal . 

54. (Withdrawn) A method for testing an integrated circuit, comprising: 
equipping a tester with an integrated circuit; 

applying current and voltage values to the integrated circuit by the tester; 

generating a reference signal by means of the tester, which corresponds to the 
ideal output signal of the integrated circuit; 

displacing the phase of the reference signal in such a manner that the reference 
signal and the test signal of the integrated circuit vary essentially synchronously; 

matching the amplitude of the reference signal to the amplitude of the test signal; 

matching the deviation of the test signal to the reference signal; 

forming a difference signal by subtracting the reference signal from the test 
signal; and 

evaluating the difference signal. 

55. (Withdrawn) The method as claimed in claim 54, comprising wherein at least part of the 
method is performed with an electrical test circuit according to claim 33 and with an electrical 
phase displacement circuit according to claim 46. 

56. (Withdrawn) The method according to claim 54, comprising wherein the electrical test 
circuit or the tester forms a quality value, particularly the standard deviation of the test signal or 
the deviation of the test signal or the amplitude of the test signal. 

57. (Withdrawn) The method according to claim 54, comprising wherein the electrical test 
circuit or the tester determine the ratio between the signal and the noise component (SNR) or the 
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ratio between the signal and the noise or distortion component (SNDR) or the total unadjusted 
error (TUE) or the total adjusted error (TAE). 

58. (Withdrawn) The method according to claim 54, comprising wherein analog current and 
voltage values are applied to the integrated circuit by the tester. 

+ 

59. (Withdrawn) The method according to claim 58, comprising wherein the tester 
additionally comprises a conversion unit, particularly alow-pass filter, which, converts a digital 
data stream generated by the tester into analog current and voltage values and applies these to the 
integrated circuit. 

60. (Withdrawn) A computer program for executing a method for testing an electronic 
component, which is configured in such a manner that the method is executed according to claim 
54. 

61. (Withdrawn) The computer program as claimed in claim 60, comprising wherein it is 
contained on a storage medium, particularly in a computer memory or in a random access 
memory. 

62. (Withdrawn) The computer program as claimed in claim 60 which is transmitted on an 
electrical carrier signal. 

63. (Withdrawn) A data medium with a computer program as claimed in claim 60. 

64. (Withdrawn) A method in which a computer program as claimed in claim 60 is 
downloaded from an electronic data network such as, for example, from the Internet to a 
computer connected to the data network. 
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